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Youji SHIGENOBU* : Karyomorphological studies on Gentiana 
jamesii, G. nipponica and G. nipponica var. robusta 

gfSHc:*: ]) y y v y K i -v-? y v K * 

3s i ZH 4 T v y K * oWif6!iE 

Among the members of Gentiana, G. jamesii has a wide distribution in the 
alpine zones of Hokkaido, and G. nipponica in the same zones of central and 
northern Honshu and Hokkaido in Japan (Hara 1948, Ohwi 1978). In contrast, 
G. nipponica var. robusta is restricted to Mt. Iide in northern Honshu. Some 
taxonomical confusions have been reported on the treatment of G. nipponica 
var. robusta in connection with the other two taxa (Makino 1903, Takeda 1935, 
Hara 1947, Ohwi 1965, Ohba 1973). The present paper describes the results of 
karyotype analysis in the three taxa. 

Materials and methods The plants materials investigated were Gentiana 
jamesii Hemsl., G. nipponica Maxim, and G. nipponica Maxim, var. robusta 
Hara. Foliage leaves and flowers of these plants were quite usual morphologi¬ 
cally. The sources of the materials are shown in Tab. 1. G. jamesii from 
Mt. Rishiri was supplied by Mr. Ishinari Ohgiya, Principal of Higashi-rishiri 
choritsu Oshidomari Junior High School and Mr. Mitsuru Yoshida of the same 
town. The author expresses his cordial thanks for supply of the material. 

These plants were grown in pots in the gardens of the Botanical Institute 
of Hiroshima University and the Biological Institute, College of Child Develop¬ 
ment, Kochi Women’s University. The preparation and observation were carried 
out by the same method used in the previous report of Nymphoides (Shigenobu 
& Tanaka 1980). That is, root tips were pretreated with 0.002 mol 8-hydroxy- 
quinoline for 3 hr at about 10°C and fixed in modified Carnoy’s solution (99% 
ethanol: chloroform: glacial acetic acid = 2:1:1) for over 24hr at about 10°C. 
The fixed root tips were treated with 45% acetic acid for 15 min at about 10°C, 
hydrolyzed in a mixture of IN HC1 and 45% acetic acid (2:1) for 15 sec at 
60°C, stained with 2% aceto-orcein and squashed. Voucher specimens of the 
studied plants were deposited in the Herbarium of the Botanical Institute of 

* Biological Institute, College of Child Development, Kochi Women’s University, Kochi 780. 


— 17 — 



338 i 57 t mt mm 57 ^ 11 n 


Tab. 1. Sources and chromosome numbers of three taxa of Gentiana. 


Taxa 

Sources 

No. of plants 
studied 

Chromosome 
number (2n) 

G. jamesii 

Mt. Rishiri, Higashi-rishiri, 
Hokkaido 

2 

36 

G. nipponica 

Mt. Iide, Yamato, 
Fukushima Pref. 

6 

36 


Unknown, obtained from 
Chugai-shokubutsuen 

1 

36 

G, nipponica 
var. robusta 

Mt. Iide, Yamato, 

Fukushima Pref. 

8 

96 



1 

97 



1 

98 


Hiroshima University. 

Observations 

1) Gentiana jamesii Hemsl. Chromosomes at resting stage were observed 
as chromomeric granules and several spherical chromocentral blocks in the 
nucleus. The chromocentral blocks were more rounded than those of G. nip- 
ponica Maxim. The blocks varied in number from 20 to 25 per nucleus and 
ranged from approximately 0.3 /im to 0.7 ^m in diameter (Fig. 1A). The 
karyotype at resting chromosomes was considered to belong to the category of 
the simple chromocenter type proposed by Tanaka (1971). 

At mitotic metaphase 2n = 36 chromosomes were counted in two samples 
(Tab. 1, Fig. IB). The present paper is the first report of the 2n = 36 chro¬ 
mosome number for this species. The chromosomes showed gradual variation of 
length ranging from approximately 3.0 pm to 1.5 pm, and had the centromere 
situated in the median or submedian position. Minute satellites were found in 
nine chromosomes (Fig. IB). They were observed at the distal end of the long 
arm in seven chromosomes and the short arm in two chromosomes. 

2) Gentiana nipponica Maxim. Chromosomes at resting stage were ob¬ 
served as many chromomeric granules scattered in the nucleus. Some of the 
chromomeric granules formed spherical chromocentral blocks with chromatin 
threads irregularly sticking out from the surface. The blocks varied in number 
from 35 to 45 per nucleus and ranged from approximately 0.3 pm to 1.0 ^m in 
diameter (Fig. 1C). Thus, the karyotype at resting chromosomes was con¬ 
sidered to be of the complex chromocenter type (Tanaka 1971), which was 
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Fig. 1. Photomicrographs of somatic chromosomes in three taxa of Gentiana. 
A, B: G. jamesii, 2n=36. C, D: G. nipponica, 2n=36. E* F: G. nipponica 
var. robusta, 2n = 96. A, C and E are at resting stages. Bar indicates 5 ^m. 
Arrows show satellites. 
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very different from that of the previous species, G. jamesii. 

At metaphase 2n = 36 chromosomes were counted in all of the seven samples 
examined (Tab. 1). The present paper is the first report on the chromosome 
number of this taxon. A satellite was found in one chromosome (Fig. ID). It 
was minute and located at the distal end of the long arm in the chromosome. 

3) Gentiana nipponica Maxim, var. robusta Hara Chromosomes at resting 
stage were observed as many chromomeric granules dispersed in the nucleus. 
Some of the chromomeric granules formed large spherical chromocentral blocks 
and stained densely. Compared with the typical variety, G. nipponica var. 
nipponica, the present variety has many chromocentral blocks, which varied in 
number from 100 to 130 per nucleus (Fig. IE). These blocks were mostly 
round in shape and were approximately 0.3 [xm to 1.0 ^m in diameter. Thus, 
the morphology of chromosomes at resting stage was considered to be of the 
complex chromocenter type (Tanaka 1971), which was also found in the previous 
taxon, G. nipponica var. nipponica. 

At metaphase 2n=96 chromosomes were counted in eight out of ten plants 
studied (Fig. IF), while in other two 2n = 97 and 98 chromosomes were counted 
respectively (Tab. 1). The 2n = 97 and 98 chromosome numbers were con¬ 
sidered to be aneuploidy in this species. In the present investigation the 
chromosome number of this taxon was newly counted. The 2n = 96 chromo¬ 
somes showed gradual variation of length ranging from 4 jum to 1.5 jum, and 
had the centromeres situated in the median or submedian positions. Satellites 
were not observed. 

Discussion The basic numbers of chromosome in Gentiana have been re¬ 
ported to be x = 5, 6 and 7 (Darlington 1955, Fedorov 1974). On the other hand, 
chromosome numbers of 36 and 96 along with exceptions of 97 and 98 were 
found in the three taxa investigated in the present study. Therefore, the basic 
chromosome number may be considered to be x = 6 in these three taxa. Thus, 
G. jamesii and G. nipponica can be considered to be hexaploids and G. nipponica 
var. robusta is a high polyploid of 16x. Whereas the chromosome at resting 
stage in G. jamesii was. of the simple chromocenter type, that of G. nipponica 
and G. nipponica var. robusta was of the complex chromocenter type. Although 
many satellites were observed on the chromosomes at metaphase of G. jamesii, 
only one satellite was found on those of G. nipponica and no one on those 
of G. nipponica var. robusta. With regard to the karyological features men- 
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tioned above, G. nipponica and G. nipponica var. robusta belong to a polyploid 
series and have the same chromosome type at resting stage. Although G. 
jamesii has the same chromosome number as in G. nipponica, in contrast, 
The chromosomes at resting stage are quite different in these two species, 
having different types, the simple and complex chromocenter types. 

The results of the present karyological study seem to support the taxonomi- 
cal treatment of G. jamesii as a species distinct from G. nipponica var. robusta 
by Hara (1947) and Ohba (1973). 

The author wishes to express his sincere appreciation to Dr. Ryuso Tanaka, 
Professor of Botany, Hiroshima University, for his valuable guidance and kind 
suggestions during the course of this study. The author is also grateful to 
Dr. T. Tuyama for valuable suggestion on the study of G. jamesii. 
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'/F7l2i, 1 Gentiana jamesii V -> 

V V v K b G. nipponica s. V v 1" <> fit h % K 2n = 36 7?, G. nipponica var. 
robusta 4 4 f!l v K 2n = 96 tz a x = 6 k'ffaltf, 

6x K, 16x rfcSo y '> y y v K 
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DM HiaA : Ozegahara, scientific research of the highmoor in central Japan. 
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